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postdoctoral experience. It is 
important to stay close enough 
to your background to facilitate 
continuity and, at the same time, 
to take a different path that 
demonstrates originality and 
growth. The choice of research 
problems to address is obviously 
crucial. There will be many 
distractions and it is necessary 
to be a good citizen and accept 
responsibilities but also to stay 
focused and productive on the 
research path. All of this is, of 
course, completely obvious. 
What hindrances do you see 
for the productive conduct 
of science? There are the 
global issues — how societies 
decide what proportion of their 
resources they will allocate to the 
conduct of creative scholarship 
and scientific research. My own 
view is biased, of course, by my 
commitment to this area. But 
I think that the experience of 
modern technologically oriented 
societies tells us that overall 
economic welfare is heavily 
dependent on innovations based 
on theoretical and applied 
research. So investments in the 
research enterprise are generally 
very beneficial. At a local level, 
there are numerous bureaucracies 
that spring up and seem to 
grow in unchecked ways. Rules 
and restrictions are constantly 
added without justification and 
they can interfere with scientific 
progress. Unfortunately, some 
of this bureaucracy is initiated, 
propagated and supported by 
failed former scientists. I think 
the best way to offset this 
negative influence is for active 
scientists to devote some time to 
administrative chores. Admittedly, 
there is a difficult balance to 
establish. 
What important questions 
need to be addressed in your 
field? The advent of single 
neuron electrophysiology brought 
great promise of advances 
concerning basic mechanism 
of sensory systems. There has 
been considerable progress 
in this area. The original work 
considered neural circuits 
according to functional needs of 
animals. A classic paper “What 
the frog’s eye tells the frog’s 
mind” by Lettvin, Maturana, 
McCullogh and Pitts (Proc. Inst. 
Radio Eng. (1959) 47, 1940–1959) 
epitomized this approach. Later 
work emphasized the neural 
transduction between external 
space and conscious perception. 
The bridge in this case is the 
receptive field, and attempts have 
been made to link the activity of 
single cells to perceptual events, 
for example “Single units and 
sensations: a neural doctrine 
for perceptual psychology?” 
by Horace Barlow (Perception 
(1972) 1, 371–394). In nearly 
all the classical work, visual 
stimuli consist of simple edges, 
contours, or patterns that can 
be generally very well specified. 
This approach has the obvious 
limitation that real world visual 
patterns are not included. Recent 
attempts have been made to use 
images of real scenes as stimuli. 
The problem here is that these 
stimuli can only be specified in 
a vague manner. I believe that 
the next wave of progress in 
sensory physiology will require 
solutions that provide specific 
and quantitative descriptions 
of appropriate and complicated 
stimuli. Another relatively 
recent approach is non-invasive 
imaging. This also has promise if 
spatial and temporal resolution 
can be improved. 
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eduSince the invention of the 
microscope, its potential 
as an image source 
was seized on almost 
immediately by the inventors 
of photography. Henry Fox 
Talbot made the world’s first 
photomicrograph in 1835. And 
the value and aesthetics of 
photomicrography have been 
valued ever since. In a now 
long-running celebration of 
the field, the Wellcome Trust 
in London has just opened its 
latest exhibition of selected 
photomicrograph images, a 
number of which are shown 
here (right).
Clockwise from the top 
left, they include: the stem 
of a marrow plant showing 
the fluid transport systems. 
Plants separate the transport 
of food and water — the 
heavily reinforced xylem for 
water, and the phloem system, 
with its own in-built filters 
(sieve plates), for food. In this 
longitudinal section (a light 
micrograph by Spike Walker), 
the red bands show the 
reinforcing structures in the 
xylem, and the lighter brown 
vertical bands across the 
vessels at the top of the image 
show the sieve plates arranged 
at intervals along the phloem.
The next image shows one 
of the scourges of Westerner’s 
health; colon cancer cells 
in cell culture, pictured in a 
colour-enhanced scanning 
electron micrograph by Annie 
Cavanagh and Dave McCarthy.
The following image shows 
a cluster of special nerve cells 
called cerebellar granule cells, 
growing in culture (confocal 
micrograph by Ludovic Collin). 
When placed in a dish covered 
in a particular protein, they 
send out long projections as 
they would in the developing 
brain.
The next image shows detail 
of a teasel flower bud and the 
complex pattern that controls 
the layout of the flowers (light 
micrograph by Spike Walker).
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enhanced scanning-electron 
micrograph by David Furness 
of Vaginicola, a single-celled 
creature of pond water. The 
cell lives within a protective 
casing into which it can 
contract. 
The next image shows 
branching Purkinje cells in 
the brain in a confocal 
micrograph by Ludovic Collin.
The next picture shows 
the blind spot in the eye. 
Blood vessels in the retina 
are shown emerging from the 
optic disk (black; confocal 
micrograph by Freya Mowat). 
The optic disk is the part of 
the retina where the optic 
nerve carries all the visual 
information away from the 
eye, and where the retinal 
blood vessels enter and leave 
the eye. No light receptors 
are present here, making it 
the blind spot.
The next image is 
another of the single-celled 
orgaism, Vaginicola, in a 
colour-enhanced scanning 
electron micrograph by David 
Furness.
The next image (a colour-
enhanced scanning electron 
micrograph by Liz Hirst) is 
that of bread mould. As the 
mould grows it propagates 
itself by forming spores 
that are released into the 
environment and grow into 
new mould colonies when 
finding a suitable substrate. 
The final image is that of 
the surface of a stinging 
nettle leaf (colour-enhanced 
scanning electron micrograph 
by Liz Hirst). The large 
stinging hairs are hollow tubes 
with walls of silica making 
them into tiny glass needles. 
The bulb at the base of each 
hair contains the stinging 
liquid. The tips of the glassy 
hairs are very easily broken 
when brushed, leaving a sharp 
point, which can pierce the 
skin and deliver the sting.
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